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DO YOU KNOW? 


Next to Japan, Brazil has the largest 
number of Japanese residents. 

Hawaii's great pineapple industry has 
grown up in the past forty years. 

Papago Indians of the Southwest used 
to make pets of coyotes, captured young. 

Horses and mules are again in de- 
mand for farms, and about 900,000 colts 
will be produced this year, it is esti- 
mated. 


In the Field Museum, Chicago, are 
bows of different sizes used in eight- 
eenth century China especially to test 
a man’s strength. 

Ovens and also families in American 
homes being smaller than in grandma's 
day, government scientists are trying to 
develop smaller-bodied turkeys for the 
market. 





A certain kind of yucca tree of the 
Southwestern desert popularly goes by 
the name Joshua tree, one explanation 
being that Mormon pioneers compared 
the pointed leaves to Joshua pointing 
them toward the promised land. 


A new electric typewriter invented jp 
Germany runs on a new electro-magnetic 
principle. 


Dry ice is being used in India to shi 
fish into the interior during the bad 
weather of the monsoon season. 

Yellow dye for many American khaki 
uniforms in the World War was ob. 
tained from inner bark of oak trees, 

When moths go after soiled spots on 
clothing, they may be hunting a more 
complete diet with ane es vitamin B, 


It is found th: it when lettuce shipped 
to the West Indies is wrapped in cellu- 
lose film, losses which previously were 
as high as 50 per cent. are checked. 

The English poet Tennyson is said to 
have consulted the Astronomer Royal 
when in any doubt over a statement 
about sun or stars to be used in a poem. 


Although glass came into general use 
for windows in the eighteenth century, 
it was not until the past decade that 
window lighting became a carefully 
studied science. 





ARCHAEOLOGY 


What scientific use may have been made of 
ancient Mexico's underground caves? p. 347. 


ASTRONOMY 


Where can you see an eclipse of the sun at 
midnight? p. 346. 


BIOLOGY 


How can one creature put on the natural 
armament of another? p. 342 


CHEMISTRY 


To what extent could gasoline resources be in- 
creased by polymerization? p. 


ENGINEERING 
What are the strength requirements for pipe 
in deep oil wells? p. 345 


What new material is used in airplane run 
ways? p. 344. 


ENTOMOLOGY 
Are ants always virtuous? p. 341. 


FORESTRY 
How many young trees are on hand for the 
1936 shelterbelt plantings? p. 344. 


GENERAL SCIENCE 


How can science provide the means for elimi- 
nating war? p. 


WITH THE SCIENCES THIS WEEK 


Most articles are based on communications to Science Service or papers before meetings, but where 
published sources are used they are referred to in the article. 


MEDICINE 

Does cobra venom have a use in medicine? 
p. 344. 

How is vaccine for spotted fever made? p. 339. 


In what way do the health habits of the 
Abyssinians, Arabs, and Hindus differ? p. 342. 


MINING 
Can air be used to blast out coal? p. 344. 


PHYSICS 
How far out into space does the magnetic 
field of the earth extend? p. 340 


How is a machine able to record lightning 
strokes just before they occur? p. 348 


What is the speed record for a centrifuge? 
p. 341. 
PHYSIOLOGY 

What effect has hypnosis on brain waves? 
p. 348. 


What is the best diet for an overweight child? 
p. 340. 


PLANT PATHOLOGY 

Is over-sensitiveness to disease always a handi- 
cap? p. 345. 
PLANT PHYSIOLOGY 


Is cellulose a uniform, homogeneous sub- 
stance? p. 343. 


PSYCHOLOGY- ENGINEERING 


Why does a driver press on the accelerator 
when he is startled? p. 339. 


— 























mm, 


0% 


cor 
sti 
tir 
for 
ed 


en 
jol 
sel 


pre 


cel 


at 





ao 

ia 

ro 
ee 


Ss On 
more 
n B. 


pped 
ellu- 
were 


id to 
\oyal 
ment 
oem. 


| use 
tury, 
that 
fully 





ee 











SCIENCI 


psYCHOLOGY-ENGINEERING 


News Letrer for N 


Driver's Own Reflex Act 
Throws Car “Out of Control” 


Sudden Jolting Makes Anyone Stiffen Arms and Press 
With Feet; Safety Pedal is Recommended as Remedy 


NEW auto appliance to prevent ten 
ies cent. of all serious automobile 
accidents such as that which took the 
life of Belgium’s young queen was de- 
scribed by Dr. Yandell Henderson, Yale 
University professor of applied physiol- 
ogy, in a report to the National Acad- 
emy of Sciences. 

The device would prevent the type 
of accident now explained by the phrase 
“the car got out of control.” In these 
accidents it is not the car but the driver 
that gets out of control, Prof. Henderson 
said. A self-preserving reflex action of 
the human body that “could not be 
eradicated in a million years’ is what 
makes motor cars in perfect condition 
suddenly “get out of control.” 

The reflex action is a ‘‘self-righting 
reflex,” much like that which causes a 
cat, no matter how it is dropped, to 
twist around and land on its feet. It 
occurs in all animals. Even a new-born 
baby has it. No training can eradicate it. 
It is a righting reaction to recover bal- 
ance and regain support of the body. 
In the driver of a motor car, it may be 
brought into play by a jolt or by a start 
such as any driver may experience when 
he sees a child run into the street ahead 
of his car. 


“Freezes” on Wheel 


“When it occurs in the driver of a 
car,’ Prof. Henderson explained, ‘‘the 
impulse that dominates him is to steady 
himself in his seat. He grasps the wheel 
with his whole strength, his arms stif- 
fen, and he is as likely to steer off the 
road as along it. Simultaneously and as 
part of the same nervous and muscular 
complex, he performs another act so in- 
stinctive that in many cases he is en- 
tirely unconscious of it. His legs are 
forcibly extended and his feet are press- 
ed down hard. 


“Any motorist, no matter how experi- 
enced, who is suddenly and severely 
jolted, instantly reacts to steady him- 
self in his seat; and in so doing he 
presses his foot down hard on the ac- 
celerator pedal.” 

The result is that the car tears along 
at its highest speed, ‘out of control,” 


until it runs into a tree, wall, over a 
ditch or overturns. 

The remedy Prof. Henderson suggests 
is a safety pedal for the left foot at the 
spot where this foot normally rests when 
not on the clutch. Heavy pressure on 
this pedal, which would occur with the 
same reflex that drives the right foot 
down hard on the accelerator, should 
either counteract the pressure of the 
right foot on the accelerator and allow 
the throttle to close, or it should turn 
another butterfly valve in the carburetor 
and shut off the power. 

This safety pedal would work be- 
cause one of the characteristic and re- 
liable features of the thrust of the legs 
in the self-righting reflex is that the two 
legs are always pushed forward and 
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downward together, Prof. Henderson 
explained. 

By way of accustoming the motorist 
to the safety pedal, Prof. Henderson 
suggests that moderate pressure on it 
might be allowed to blow the horn 

Prof. Henderson described many acci- 
dents of the ‘car out of control’ type 
which showed how the motorist himself 
was out of control due to this reflex. 


Science News Letter, \ ember 30, 1935 


MEDICINE 


Take Step Toward Better 
Spotted Fever Vaccine 


HE FIRST step toward a simpler, 

cheaper and safer method of mak- 
ing a vaccine to protect against Rocky 
Mountain spotted fever seems to have 
been taken * U. S. Public Health Ser- 
vice scientists at the National Institute 
of Health. 

Federal disease fighters at their Ham- 
ilton, Mont., laboratory have for some 
time been producing an effective vaccine 
for this usually fatal disease. This vac- 
cine is made from infected ticks, the in- 
sects that transmit the disease. Produc- 
tion of the vaccine is difficult, costly and 
dangerous. Two of the men working 





TIME ROUND THE WORLD 


The U. S. Naval Observatory in Washington has just put into operation its new world 

time “wheel.” Based on the measurement of time by the rotation of the earth, it is possi- 

ble to set the wheel for a given hour at any part of the world and find out what time it 

is at any other part. Capt. Julius Hellweg, director of the Naval Observatory, is shown 
above adjusting the wheel. 
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with the vaccine at Hamilton lost their 
lives and a number have been seriously 
ill as a result of infection picked up in 
the course of their work with the spot- 
ted fever ticks. 

The latest advance has been made by 
Dr. R. E. Dyer and Ida A. Bengtson, se- 
nior bacteriologist of the federal health 
service. These two have succeeded in 
growing the Rocky Mountain spotted 
fever virus on chick embryos. The latter 
substance is being used increasingly for 
cultivation of viruses and is now being 
used for the production of vaccine for 
smallpox. 

Since the Rocky Mountain spotted 
fever virus can be grown and kept alive 
apparently indefinitely on chick embryo, 
it may be possible to prepare the pro- 
tective vaccine directly from it. This 


PHYSICS 


would eliminate the expense of keep- 
ing animals on which to grow the ticks 
and also the danger of an infected tick’s 
escaping and biting either a laboratory 
worker or some other unsuspecting per- 
son in the neighborhood. 

Because of the cost and difficulty of 
preparing the tick vaccine, the federal 
health service has never been able to 
supply all the vaccine wanted by ranch- 
ers, hunters and others exposed to the 
Rocky Mountain spotted fever ticks. The 
situation has become more acute since 
the discovery that ticks on the eastern 
seaboard and in other widely separated 
parts of the country are infected with 
the virus of this disease which is thus 
no longer confined to a small, sparsely 
populated area of the Far West. 


Science News Letter, November 30, 1935 


Cosmic Rays Show Earth’s 
Magnetic Field is Lopsided 


ISCOVERY that the magnetic field 

of the earth is lopsided was an- 
nounced by Dr. R. A. Millikan of the 
California Institute of Technology, be- 
fore the meeting of the National Acad- 
emy of Sciences. Dr. Millikan’s wholly 
unexpected discovery comes as a result 
of studies on cosmic rays. 

In attempting to discover the nature 
and distribution of cosmic rays, Dr. Mil- 
likan has changed the idea of the still- 
mysterious aura of magnetism that sur- 
rounds the earth. 

He finds that the magnetic field ex- 
tends into space to at least ten thou- 
sand miles from the earth's surface— 
far beyond the limits of the atmosphere. 

The magnetic intensity is stronger on 
the side of the earth opposite to Amer- 
ica. This is demonstrated by the fact 
that there is greater effect on the cosmic 
ray intensity, from the North Magnetic 
Pole to the Equator, in the region of 
India than there is in comparable lati- 
tudes in America. 

Dr. Millikan’s discovery has been dis- 
cussed with the scientists who have 
studied magnetism during the past thir- 
ty-five years at the Department of Ter- 
restrial Magnetism of the Carnegie In- 
stitution of Washington. 

A comparison of magnetic variations 
on the surface of the globe with those 
high above the earth, as determined by 
cosmic ray intensities, shows that the 
variations of magnetism on the earth 
extend outward many thousands of 


miles. Dr. Millikan’s results on ter- 
restrial magnetism were obtained on the 
surface of the earth, and the extension 
of these results out into space was made 
by the use of simple laws of magnetism 
which govern such things as the running 
of an electric motor. 

For the past hundred years, ever since 
the time of Karl Gauss, it has been as- 
sumed that the intensity of the earth’s 
magnetic field was essentially uniform— 
a conclusion which is now revised by 
Dr. Millikan. 


Science News Letter, November 30, 1935 


ENGINEERING 


Giant Salt Container 
Holds Twenty-Five Tons 


HE COVER of this week's SCIENCE 

News Letter shows a new 25-ton 
salt evaporator just completed for one of 
the largest salt manufacturers. Within 
it a bronze propeller stirs up wet salt 
and circulates it through more than 800 
tubes where the water is distilled off. 

The Lincoln Electric Co., which sup- 
plied the picture, states that the appara- 
tus is fifty feet high and twelve feet in 
diameter at its largest point. Arc weld- 
ing construction was used throughout. 


Science News Letter, November 30, 1935 


A new kind of popcorn in Mexico is 
said to pop to extra-fat limits, and is 
believed to be the descendant of an old 
Indian grain variety. 





Dieting Improves Health 
Of Over-Fat Children 


VERWEIGHT or obesity is 50 

often associated with “middle-age 
spread” and ‘corporation front’’ that 
its Occurrence in children is apt to be 
ignored. It is so easy to say, “Oh, my 
people are all fat like that,” and to at- 
tribute to the ductless glands the blame 
for such overweight. 

Just as often the family eating habits 
are at fault. That such is the case is 
well shown by a report of Drs. Hannah 
Mulier and Helen Topper of the Pedi- 
atric Service of Mt. Sinai Hospital, 
N. Y., who gave ‘slimming’ treatment 
to 25 overweight boys and girls not 
only without harm but with marked 
improvement in general health as well 
as in weight. 

To do this required careful adapta- 
tion of the diet to fill the needs of the 
child. Not only must the diet furnish 
enough energy for the internal needs of 
the body organs and glands, but also 
for growth and for the child’s activities. 
It must also be low enough to force the 
body to consume some of its own excess 
fat. 

These doctors therefore gave rela- 
tively large amounts of protein foods, 
such as meat, eggs and cheese, to insure 
continued normal growth; with but 
small amounts of sugars and _ starches, 
and larger amounts than customary of 
the bulky foods, such as vegetables and 
fruits. 

Too Much Rich Food 

All of the children treated had a his- 
tory of over-feeding with rich foods, 
fats, sweets and pastries, and of high 
water and milk intake. Since some of 
the overweight of obesity is due to the 
retention of water by the body tissues, 
especially when a high carbohydrate diet 
is eaten, fluids were limited to 15 of 
20 ounces daily, and salt not to exceed 
15 grains, because it, too, is concerned 
with water storage in the body. 

Increased participation in outdoor 
sports, swimming, walking, tennis, was 
gradually encouraged, and the results 
were well worth the effort taken. Not 
only did the children lose some of their 
excess fat, averaging three-quarters of a 
pound loss per week, but they contin- 
ued to make more than the normal gain 
in height for children of their age, 5 to 
14 years. They lost their passion for 
excessive food, became much more in- 
terested in work and school study and 
outside activities, and manifested an in- 
creased sense of well-being and alert- 
ness. In addition, some of them who 
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had developed a sense of inferiority be- 
cause of their excessive fatness which 
kept them from engaging in the usual 
activities of their group, lost this atti- 
tude and became normal healthy chil- 
dren with an active interest in their sur- 
roundings. 

Examination revealed no evidence of 


PHYSICS 


disturbance of the ductless glands as a 
cause of obesity, and the steady loss in 
weight under dietary treatment confirms 
the belief of the authors, as of other 
observers on obesity, that overweight is 
usually due not to gland disturbances 
but to over-eating plus under-activity. 
Science News Letter, Novembe 0, 1935 


Rotors Whirling at 16,000 
Miles an Hour for Atom Study 


Scientific Counterpart of the Cream Separator Used 
To Separate Heavy Isotopes from Lighter Ones 


HE CREAM separator, that takes 

cream out of milk by high-speed 
whirling, has a smaller but vastly faster 
scientific counterpart in a 16,000-mile- 
an-hour centrifuge at the University of 
Virginia. This device, which develops 
a centrifugal force equivalent to seven 
million times gravity, 1s to be used in an 
effort to separate chemical isotopes, 
which are different-weight atoms of the 
same chemical elements. 

Reporting to the National Academy 
of Sciences meeting, Dr. J. W. Beams, 
University of Virginia physics profes- 
sor, told of adapting his high-speed air- 
driven apparatus to the new highly im- 
portant atom problem. 

Dr. Beams’ rotor device can spin in 
a vacuum and attain velocities as high 
as 21,000 revolutions a second, or a rim 
speed of over 16,000 miles an hour. At 
these speeds the centrifugal forces pro- 
duced are in excess of seven million 
times the force of gravity. 

The only limit to the speed of rota- 
tion, Dr. Beams indicated, ts the strength 
of the rotor. Under the great centrifugal 
force, the — metal may fly apart. 

So hazardous is the research with lit- 
tle four-inch diameter rotors that it is 
carried on behind a barricade consisting 
of a wall of sand four inches thick held 
in place by 114-inch thick wood planks. 
For larger rotors, still more protection 
is needed. 

Describing the separation of isotopes, 
Dr. Beams said: 

“Because of the new methods recent- 
ly found by many different experiment- 
ers for disintegrating the atoms, it is 
very important to obtain samples of the 
various pure isotopes so that the re- 
sults of the atomic disintegrations can 
be clearly analyzed. At the present time 
we are undertaking this problem of sep- 
arating isotopes, and the method is brief- 


ly outlined although no results are as 
yet ready to be reported. 

“Tsotopes have the same atomic num- 
ber but different atomic weights. There- 
fore in a centrifuge the heavier isotopes 
settle out under the intense centrifugal 
force faster than the lighter ones. 

“In addition to separation by centri- 
fuging, the rotor is made to select the 
heavier molecules of a gas or vapor di- 
rectly. This is easily accomplished be- 
cause the velocity of a molecule depends 
upon the square root of its mass. Since 
the peripheral velocity of the rotor can 
be made greater than the average mole- 
cular speed of most substances, the rotor 
can easily be set at such a speed that, 
roughly speaking, only the faster (light- 
er) molecules can enter a hole on the 
periphery.” 

p November “ 1935 
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ENTOMOLOGY 


New-Found Ant Species 
Are ‘“‘Racketeer” Aristocrats 


ARASITIC ants of a new species, re- 

cently discovered in southern Ger- 
many by Dr. Karl Gésswald of the In- 
stitute for Applied Zoology, Munich, set 
a new record for insect racketeering. If 
Solomon could have seen these insects, he 
might have hesitated about making a 
blanket commendation of ants in general 
as models of industry and thrift. 

This ant’s career of wickedness begins 
when a fertile queen intrudes herself 
into the nest of another species of ant 
the normal, hardworking kind that in- 
spired Solomon's praise. Ordinarily the 
workers in the nest would make short 
work of any stranger, but she somehow 
manages to flatter herself into their good 
graces. 

Proceeding thus unmolested to the 





LOOKS INNOCENT 


But the rotor within this housing, whirling 
at 16,000 miles an hour, produces such 
centrifugal force that the metal may fly 
apart. Scientists working with it “take 
cover” behind a barricade of sand. 


chamber of the rightful queen, the invad- 
er springs upon her back and fastens her 
strong jaws into the body of the much 
larger insect. The home queen does noth- 
ing to defend herself, and the workers 
still pay no attention. 

After the rightful queen is dead, the 
invading queen is accepted by the duped 
workers as their own, She proceeds to 
lay eggs of her own parasitic species, 
which are cared for by the workers. 

These eggs produce ““neuters” or un- 
developed females, which in a normal 
ant species constitute the worker caste. 
But in this parasitic species they are as 
useless as their mother, living lives of 
complete idleness, accepting the food the 
active workers bring them and giving no 
thanks for it—as typical a lot of alien 
aristocrats as ever afflicted a community, 
whether ant or human. 

It might be expected that when the 
last of the workers had died off, the 
helpless parasites would perish. But 
here the nature of the “host” ant work- 
ers intervenes to play a mean trick on 
them and perpetuate their slavery. 

Normally, when an ant colony loses its 
queen, some of the usually “sexless” 
workers lay unfertilized eggs, just as 
worker bees do under similar circum 
stances. Such unfathered bee eggs de- 
velop only male or drone insects, use- 
less as workers. But with these poor af- 
flicted ants, the eggs laid by the workers 
produce new workers, so that the “‘aris- 
tocratic’’ idle parasites always have a 
full population of exploitable “‘proleta- 
riat’’ workers to take care of them. 


Science News Letter, November 30, 1935 
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Doctor Tells of Conditions in 


Hospital at Addis Ababa 


Varied Patients Include Native Abyssinians, Arabs, 
Hindus, Mohammedans, Europeans and Americans 


N UNUSUAL picture of conditions 

in a hospital in Addis Ababa as it 

appeared to a missionary doctor was read 

by Dr. Louis Faugeres Bishop, Jr., of 

New York City, at the meeting of the 

American Society for Tropical Medi- 
cine 


The conditions were described in a 
letter from Dr. Tesla C. Nicola of 
Zauditu Memorial Hospital of the Sev- 
enth Day Adventist Mission. Dr. Bishop 
had asked Dr. Nicola for information 
on the prevalence of heart disease. 


Dr. Nicola’s letter is not the catalogue 
of tropical diseases which makes up 
most reports on health conditions in 
Ethiopia. It is, instead, a one-doctor-to- 
another desc ription of conditions and 
difficulties of hospital work in the Ethi- 
opian capital. He writes, in part: 


| am sorry to say that we do not 
have statistics on the matter you are in- 
terested in (heart disease). That is, | 
cannot refer to individual cases from 
our records. The reason for this is that 
we are too new. The hospital has been in 
operation less than two years, and for 
several months there were no records 
kept. I have been here a little over a 
year myself. While we do keep a rec- 
ord now we do not have the cases classi- 
fied so that the material is available. We 
have been too busy with the mass of 
details in getting a place like this start 
ed. It is quite different from a similar 
proposition in America. 


Beds Filled 


“However, we are adding to our help 
and I believe that should the request 
be repeated at some later date we will 
be able to serve you better. This is a 50 
bed hospital and so far we are averag- 
ing about 50 a day. Our patients are as 
varied as could possibly be the case any- 
where. There are the native Abyssinians. 
These are made up of the Amharas, Gal- 
las, Somalis and other tribes all quite 
distinct. Our next largest class is the 


Arab. These have settled in here ex- 
tensively. Then come the Hindu and 
the Mohammedan, which are here in 


large numbers. In addition to these we 
have a number of Europeans and a few 


Americans. The Europeans, so called, are 
the Greeks and Armenians. 

“The native Abyssinian eats a large 
amount of meat, usually raw. He also 
uses an alcoholic drink which is intoxi- 
cating. He does not smoke. The Arabs 
are heavy smokers for the most part 
but do not drink much here. The In- 
dians are divided, as you probably know. 
The Hindu does not eat any meat or 
eggs and for the most part does not 
smoke or drink any liquor. The Moham- 
medan uses both or rather all three. | 
mention these facts as they have been 
interesting to me (and to us). They are 
all factors which we have been used to 
considering as having influence on dis- 
ease. 


Little Heart Disease 


“Now as to the specific disease of 
coronary thrombosis: There are two 
physicians on the staff here and I have 
talked with the other man. We do not 
recall that either of us have seen a case 
in over a year. We do not have an 
electrocardiographic machine. However 
we see very little of any heart disease. 
That is especially true among the na- 
tives. We have seen several thousand 
natives in the past several months. This 
does not include those that were sim- 
ply dressing cases. There has been a case 
of endocarditis now and then. The few 
cases of cardio-vascular-renal disease we 
have had have been in foreigners. At 
present we have three such in the hos- 
pital. One is a Greek man about 38 
years old, another an Armenian woman 
about 65 years old and the third came 
in last evening and is a Negro man 
about 55 who came here from Jamaica 
three or tour years ago. 

“Our immediate vicinity, as is also 
true of most of Ethiopia, is not really 
tropical except in latitude. We are about 
8,500 feet altitude. The temperature 
ranges between 58 and 65 degrees. It 
never gets hot though at times there is 
frost. I came here from California and 
I believe the climate is quite the same 
except it does not get as hot here as 
where we were in Los Angeles. 

“Postmortem examinations are practi- 
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cally impossible to get here due to the 
ignorance of the people. The only one 
I have been able to do so far was on a 
woman who died after a blow or kick 
from another woman and the friends 
wanted to know what the cause of death 
was. The woman was not entered as a 
patient but the body had been brought 
for a diagnosis. They had the idea that 
we could view the remains and tell the 
cause of death. It was only by promising 
that only a little cut would be made and 
no charge that it was possible to get this 
opportunity. This case of course is not 
in your line but I mention it because it 
is interesting and it shows the difh- 
culty of getting autopsies.” 
ews Letter 
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BIOLOGY 


Worm Eats Small Enemy 
Merely to Get its Weapons 


ARRIORS lacking weapons some- 

times raid their enemies primarily 
for the sake of capturing their arms. 
Some of the most exciting tales of strife 
are based on such heroic thievings. 

From the world of lesser animal life 
that struggles in the water, a similar 
tale was brought to the meeting of the 
National Academy of Sciences by Prof. 
W. A. Kepner of the University of Vir- 
ginia, and his associates, Drs. W. C. 
Gregory and H. J. Porter. 

The hero of this small zoological saga 
is a worm, known scientifically as 
Microstomum. Its enemy is a creature 
called Hydra, belonging to a still lower 
order on the evolutionary scale. They 
live in freshwater ponds and quiet 
streams. 

Hydra possesses hundreds of little 
daggers, in the form of explosive sting- 
ing cells. With these it paralyzes and 
captures its prey, and also defends it- 
selt against enemies. 

Microstomum has no such armament. 
It attacks, kills and eats Hydra for the 
sole purpose, apparently, of getting pos- 
session of the latter's stinging cells. 
Hydra cannot defend itself against 
Microstomum’s attack, because the worm 
secretes a substance that protects it from 
the tiny daggers. Only when it unwit- 
tingly approaches Hydra is it vulner- 
able. 

Once Microstomum has captured and 
eaten its enemy-victim, the stinging cells 
go through a most astonishing course. 
First, the white blood corpuscles of the 
worm, which move about in its body 
as freely as though they were tiny 1f- 
dependent one-celled animals, take 
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charge of the cells. There are three types 
of these; and one of them, which is 
of no use to the worm, is digested and 
disappears. 

The other two types of stinging cells, 
which are well adapted to Mucrosto- 
mum’s defensive uses, are carried to the 
surface layers of the body, and there 
arranged into a formidable defensive 
armament by cooperation between the 
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white blood cells and the fixed cells of 
the body. 

Thus Microstomum is given a com- 
plete borrowed armament, which aids in 
repelling its enemies. 

This armament, moreover, is useful 
not only to the worm that first « aptures 

, but can be passed on to its offspring 
even to the third and fourth generations. 
s Letter 1935 
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Plants Builds Walls With 
“Bricks” Made of Cellulose 


Chains of Particles, Joined Together in Matrix 
Of Pectin, Demonstrated Through Use of Weak Acid 


LANTS build their walls in much 

the same manner that masons build 
brick walls. But plants are so skillful 
that when their walls are finished you 
cannot distinguish the bricks from the 
mortar. The first persons to see the 
bricks in plant walls and to learn the 
character of the mortar used in their 
construction, or indeed, to know that 
the walls were made of materials com- 
parable to bricks and mortar, were Mrs. 
Wanda Farr of the U. S. Depart- 
ment of Agriculture, working at the 
Boyce Thompson Institute for Plant Re- 
search, Yonkers, N. Y., with Dr. Sophia 
H. Eckerson, a staff member of that in- 
stitution. 

Since man first utilized fibers of the 
wild cotton plant, he has assumed that 
he was handling a uniform substance 
cellulose. He has buiit up the huge cot- 
ton textile industry on this asumption. 
There are large numbers of workers 
throughout the world known as cellulose 
chemists and they have been working 
on this basis. True, cellulose chemists 
knew little enough about the stuff they 
worked with. They were unable to crys- 


tallize ‘‘cellulose,”’ tell its melting point, 
dissolve it with any ordinary chemical 
solvents, give its structural formula or 


determine its molecular weight; but still 
they produced many important results. 


Botanists, too, have been assuming that 
cotton fibers were uniform and homo- 
geneous. 


At a round table discussion held at 
the American Institute in New York 
City, Mrs. Farr and Dr. Eckerson show- 
éd that in the protoplasm of the young 
cotton fibers as they develop there are 
large numbers of elliptical particles, re- 
markably uniform in size, separate or 
in bead-like strands lying approximately 


parallel to the long axis of the young 
living fiber. Separate particles and short 
chains are found in the central part of 
the cell. In the outer portions the chains 
are longer, and often the particles are so 
closely compressed end to end that they 
have lost their separate identity. It is in 
this fashion that the cellulose spiral 
structure comes into existence. The fi 
nal step in the process consists of the 
close appression of the fibrils to one an- 
other and to the outer membrane of the 
cell. 

The final thickness of the 
wall depends upon the extent to which 
this formation and deposition takes 
place. Another interesting fact is that 
from its earliest stage each of the tiny 
particles is enveloped in a viscous film 
which serves to hold the particles to- 
gether with an almost irresistible force; 
and once the fibril is formed, the points 
of juncture defy the strongest micro- 
scope. It is as if a brickmason had been 
so skillful that in his wall it were im- 
possible to see where the bricks left off 
and where the mortar began. 

The film about the particles is solu- 
ble in weak acids and alkalies, and its 
other chemical and physical properties 
led the speakers to believe that the ce- 
ment which holds the particles together 
is composed largely of pectic or jelly- 
forming substance, though coming as it 
does from the living cell protoplasm it 
probably has traces of many other ma- 
terials. The weight of this ‘‘cement’’ is 
probably not more than two per cent. of 
the weight of the whole fibril. 

If the process of cellulose membrane 
formation takes place as described, the 
mature membranes should break down 
into fibrils and the fibrils in turn into 
particles identical with those seen in the 


cellulose 
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CELLULOSE “BRICKS” 
Made visible for the first time through the 
technique of Drs. Farr and Eckerson, are 
units of structure of cotton, linen, wood 


and manifold other useful substances. 

Above are cotton fibers broken down by 

hydrochloric acid. Below are the indi- 

vidual cellulose particles magnified more 
than 1200 times 


living cytoplasm. This was successfully 
accomplished by the use of strong hy 
drochloric acid. The cementing substance 
was almost instantly destroyed in this 
treatment and the cellulose particles fell 
apart. 

The resulting particles were identical 
in size, shape, and properties with those 
which previously had been observed in 
the living protoplasm. X-ray pictures of 
the particles in the young cotton fiber 
and the particles obtained by the break 
down of the mature cotton fiber are con- 
clusive evidence of their identity with 
pure cellulose. Now research workers 
know that cotton fibers are made up of 
two separate substances; cellulose par- 
ticles and cementing material. 

The speakers brought out the fact that 
they know nothing of how the proto- 
plasm actually makes the cellulose parti 
cles but they are sure that “cellulose 
membranes” are not pure cellulose but 
particles of cellulose held together lat- 
erally and longitudinally by a pectic or 
jelly-like substance and that the cellulose 
particles can be separated from the pectic 
substance so that each in turn can now 


be studied. 
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A silkworm’s cocoon may unwind to 
a length of 600 yards. 


The Euphrates River is nearly a mile 
wide where ancient Babylon stood. 
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Cobra Venom Stops Pain 
But is Not Habit-Forming 


OBRA venom, in doses too small 
= to be poisonous, relieves pain as 
effectively as morphine. Buf the venom 
of the death-dealing serpent is not hab- 
it-forming when given to relieve pain, 
as morphine is, and it does not produce 
the disagreeable and dangerous by-ef- 
fects of the narcotic drug. 

Experiments with cobra venom on 
laboratory animals and human patients, 
including a hundred sufferers from can- 
cer in its late stages, were reported by 
Dr. David I. Macht, director of Phar- 
macological Research Laboratory, Hyn- 
son, Westcott and Dunning, Baltimore, 
at the meeting of the National Academy 
of Sciences. Dr. Macht was formerly 
lecturer in pharmacology at the Johns 
Hopkins Medical School. 

Seventy-five of the cancer sufferers 
had their pain relieved by doses of cobra 
venom injected into the muscles, Dr. 
Macht reported. 

The snake venom checks pain by act 
ug on the higher nerve centers in the 
bra. 1, he found from psychological and 
pharmacological studies. 
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Tree Seeds Harvested by 
Ton in Shelterbelt Area 


HELTERBELT tree plantings in the 

Plains area are to be made in future 
from seedling descendants of trees al- 
ready growing in the region and used 
to conditions there. At a meeting of 
biologists, Paul H. Roberts of the U. 
S. Forest Service told of a 1935 harvest 
of 57 tons of seeds and fruits of vari- 
ous Plains tree species, enough to sup- 
py 100,000,000 young trees for shelter- 
elt planting in future years. 

Of this quantity, 85 per cent. came 
from trees in the shelterbelt area, 10 
per cent. from trees in immediately ad- 
jacent regions in the West, and 5 per 
cent. from other sources, chiefly Chi- 
nese elm, a species claimed to be espe- 
cially well adapted to cultivation in the 
West 

During the first shelterbelt planting 
season, just closed, 125 miles of shel- 
terbelt were set out, besides 5,000 acres 
of farmstead tree plantings. Much of the 
stock, secured on an emergency basis 


from private nurseries, was not as Sult- 
able to the purpose as might have been 
desired, Mr 


Roberts said, but even so, 


between 70 and 85 per cent. of the 
plantings have survived. 

There is in sight at present a total 
of 40,000,000 young trees for the 1936 
planting campaign, enough for 1,400 
miles of shelterbelt. 

The entire area planned for shelter- 
belt development lies east of the “‘dust- 
bowl" region made famous—and obnox- 
ious—by the great drought that reached 
its climax in 1934, Mr. Roberts ex- 
plained. 


MINING 


Compressed Air Replaces 
Dynamite in Coal Mining 


OMPRESSED air, rather than blast- 
ing dynamite, is the newest safety 
aid for coal mining now being tried out 
in the Indiana and Illinois coal fields. 
Large pieces of coal of the so-called 
premium variety are now being politely 
pushed out of place by air pressure in- 
stead of being ruptured violently by 
dynamite or other permissible explosive. 
There is no question about the value 
of the new method in raising mine safe- 
ty, according to officials ot the U. S. 
Bureau of Mines. There are no danger- 
ous fumes liberated as in ordinary blast- 
ing. And more than that, the blast is 
highly localized at the point where it 
will do the most good. 

In contrast, dynamite blasting is a 
fast and violent shock which not only 
breaks up the coal but puts a severe 
strain on the overlying rock structures. 
These, on occasion, break and drop rocks 
into the mine tunnels. 

In practice, pneumatic mining con- 
sists of drilling a hole in the mine face, 
inserting a cylinder containing air com- 
pressed to as much as 15,000 pounds to 
the square inch, and the release of this 
pressure at will. Air at 15,000 pounds 
to the square inch is at a pressure com- 
parable with that set up when a charge 
of dynamite is exploded. 

Specially designed steel cartridges 
with a disk which ruptures at the op- 
erator’s demand are used in storing the 
air. The cylinders can be used over 
again, according to engineers of the 
General Electric Company, which makes 
the electrical controls and motors for 
the compressing unit (General Electric 
Review, Nov.). 

U. S. Bureau of Mines officials state 
that the technique is a real advance in 
mine safety and is adaptable not only 
in the mid-western coal fields but in the 
eastern Pennsylvania and West Virginia 
regions. 
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ENGINEERING 


Newark Airport to Get 
Runway of Cotton Sheeting 


ONSTRUCTION of the world’s 

first ‘cotton runway” will be un- 
dertaken next spring at the Newark 
Airport, it is announced by the Cotton- 
Textile Institute. 

Cotton sheeting is already in use in 
the South in rural and secondary road 
construction where trafhc is light. It is 
found to minimize erosion, cracking and 
wrinkling. 

It takes from six to eight bales of cot- 
ton to construct each mile of an 18- 
foot road by the method. The Newark 
Airport installation will amount to about 
one mile and a half of such road. 
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CHEMISTRY 


Polymerization Adds 
To Gasoline Resources 


HE PROCESS of making gasoline 

out of natural gas and waste refinery 
gas, known chemically as polymeriza- 
tion, has increased the nation’s poten- 
tial sources of motor fuel by 25 pert 
cent., it was reported to the American 
Petroleum Institute. 

With efficiencies now obtainable ap- 
proximately 110 million barrels of 
polymer gasoline could be produced 
each year if necessary, speakers at the 
meeting declared. This ts roughly 25 
per cent. of all the gasoline consumed 
in the nation in 1934. 

Polymerization is the chemical process 
whereby waste refinery gases are made 
to combine in such a way that two or 
more molecules join and form a larger 
molecule, known as a ‘polymer.’ Not 
only gasoline can be secured in this fash- 
ion, but also benzol, toluol, and xylol, 
all important solvents. 

The very volatile “tops” of natural 
gasoline and even natural gas can be 
polymerized. It is estimated that more 
than three billion gallons of gasoline, 
or about one-fifth of the annual con- 
sumption, is available from natural gas 
without curtailing the more than one 
trillion cubic feet available annually for 
other domestic and industrial uses. 
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ENGINEERING 


Deep Oil Wells Tax 
ig | Engineers’ Ingenuity 


~ 


d's REATER demand for oil, leading 
n- to an increasing demand for oil 
tk wells 10,000 feet and more deep, is 
n- taxing the ingenuity of engineers, it 
was disclosed at the meeting of the 
in | American Petroleum Institute. 
ad High pressures encountered at the 
4 extreme depths have added to the dif- 
, ficulty of finding pipe strong enough to 
‘. lead the oil out, declared T. McLean 
9. Jasper of the A. O. Smith Corporation, 
& | Milwaukee, Wis. 
a ' The thickness of the pipe walls—the 
easier way to gain strength—cannot be 
= | increased indefinitely. Thick pipe means 


larger boring holes and is not economi- 
cal for great depths. Already steel re- 
sisting pressures of 60,000 pounds to 
the square inch is needed at depths of 
7,880 feet. For 10,000-foot wells steel 
pipes able to withstand 80,000 pounds 
ne to the square inch are used. For still 


ty | deeper wells even stronger pipes are 
ra- made by compressing the larger sizes 
n- into a smaller finished circumstance, 
er resulting in pressure resistance of 95,000 
an pounds to the square inch. 
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ed | Beans Resist Disease by 


* | Their Over-Sensitiveness 
ed 

ESISTANCE to disease by being 
<8 Over-sensitive, not too tough, is the 


Je unusual phenomenon reported by Dr. 
S. A. Wingard of the Virginia Agricul- 


or Me : on : 
or tural Experiment Station, before the 
ot | meeting of the National Academy of 





h- Sciences. 
yl. Dr. Wingard has been seeking varie- 
ties of beans able to resist the attacks 
al | Of the bean rust fungus. Some of his 
he most promising varieties showed, upon 
re | Microscopic examination, that their cells, 
e, | stead of standing up against the at- 
n- | tacking fungus threads, immediately col- 
as | lapsed, thereby giving the fungus little 
1¢ | Chance to form the propagating spores 
or that would carry the epidemic farther. 
The surrounding cells thereupon formed 
ss | layers of hard substance around the in- 





fected spots, cutting them off and form- 
ing small sterile flecks. 

“Hence, the so-called rust-resistant 
varieties Owe their ability to resist the 
rust disease to their hypersensitiveness 
rather than to the property of true re- 
sistance or immunity,” Dr. Wingard re- 
marked. “For all practical purposes, this 
type of resistance is satisfactory because 
the rust fungus cannot produce spores 
in sufficient quantity on such plants to 
cause severe damage.” 

In rust-susceptible beans, a paradoxi- 
cal situation was found. Here, the tis- 
sues invaded by the fungus formed a 
sort of gangster cooperative society with 
them, thriving better than the uninfect- 
ed surrounding tissue, and feeding at 
the latter's expense. But after the fungus 
had exhausted itself by producing its 
spores, the bean tissure turned on it 
and ate it up: the devourer had become 
the devoured. 
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PSYCHIATRY 


Holland’s Queen Approves 
Warning Against War 


UEEN Wilhelmina, ruler of the 
O consistently neutral nation Hol- 
land, has expressed her approval of a 
warning against ‘‘war insanity” sent by 
psychiatrists of 30 nations to statesmen 
of the world. 

Signed by 339 specialists in mental 
diseases, the document pointed out that 
the world is drifting towards a war 
psychosis, and that civilized 20th cen- 
tury man still possesses strong, fierce 
and destructive instincts which may 
break loose, when roused by the hyp- 
notic speeches of leaders, and create 
chaos. 

Queen Wilhelmina’s ‘deep interest’ 
in the document was expressed in a tele- 
gram to Dr. J. Roorda, honorary secre- 
tary of the Netherlands Medical So- 
ciety’s Committee for War Prophylaxis. 

“This document, which hon to re- 
flection,” the queen’s letter said, “has 
deeply interested me and I heartily agree 
with your practical and realistic point 
of view. 

“T trust that this address will influ- 
ence the mentality of peoples and states- 
men. May God give that the different 
peoples, stimulated by clearer and sharp- 
er insight in the horrors of war, show 
themselves ready, in their own real in- 
terest to collaborate peacefully for the 
sake of humanity. 

“This means a great task for the 
states, especially for those which are 
members of the League of Nations.” 
Letter 
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GENERAL SCIENCE 


Science May End War 
By Satisfying Hunger 


EGARDLESS of the outcome ol 

Italy's present drive to carve out for 
herself a place in the African sun, the 
present war may be the world’s last war 
of conquest. Science may at last pro 
vide the means for making conquest un- 
necessary as religion and moral philoso- 
phy long ago made the idea of conquest 
abhorrent to normal-minded men. 

Science promises to accomplish this 
longed-for end by enabling men to sat- 
isfy their hunger and other basic life- 
needs without encroaching on_ their 
neighbors’ — and other rights, is 
the thesis set forth by Sir James Jeans, 
noted English physicist, in an essay pub- 
lished in the new annual report of the 
Smithsonian Institution, just off the 
press. 

More than all other causes, hunger 
and the other needs of expanding pop- 
ulations drive nations to war, Sir James 
implies. If this cause drives, fear of the 
deadliness of “‘surprise’’ weapons in the 
hands of the enemy will not serve as an 
effective inhibition; nor is the posses- 
sion of superior weapons on one's own 
part needed as an additional incentive. 

Science is even now doing much to 
eliminate this potent cause of war by 
“enabling ever een populations to live 
in comfort and contentment on the 
same limited area of land,’ Sir James 
contends. By the applications of science 
to the satisfaction of human needs, he 
says, ““we may hope to restrain the pres- 
sure of population and the urge for ex- 
pansion which, to my mind, are far 
more likely to drive the people of a 
nation to war than the knowledge that 
they—and also the enemies they will 
have to fight—are armed with the dead- 
liest weapons which science can devise.” 

The problem of ‘technological unem- 
ployment” raised by the rapid applica- 
tion of science to production Sir James 
regards as curable on the principle of 
“using a hair of the dog that bit you.” 
The remedy, in part at least, will come 
from research and discovery-—and in the 
“pure” sciences at that. Such mammoth 
modern industries, employing millions 
of men and billions of capital, as auto- 
mobiles, oil, aviation, radio, are with us 
today because research scientists during 
the nineteenth century made “useless” 
basic discoveries in the laboratory. It 
would be suicidal, the English science 
leader thinks, to follow the oft-repeat- 
ed suggestion to declare a ‘‘research 
moratorium.’ 

Science News 
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Midnight Solar Eclipse 
Alice-in-Wonderland Phenomenon Ends on Christmas, 


Begins Day Later; Can be Seen Best at South Pole 


By JAMES STOKLEY 


HE MOST surprising astronomical 

event of the month is an eclipse of 
the sun that ends on Christmas day, be- 
gins the day after (no, this is not a 
typographical error), and is seen at its 
height at midnight! Unfortunately, no 
one in the United States will have the 
privilege of seeing this strange sight. 
From the southern part of South Amer- 
ica, New Zealand, and Antarctica it will 
be observed, as a partial eclipse, with 
the moon only partly covering the sun. 

At no place will the sun be wholly 
covered, for this eclipse is not total, 
but annular. That is, it occurs when the 
moon is nearly at its greatest distance 
from earth, and its apparent size is a 
little less than that of the sun. There- 
fore, even where it can be seen to come 
directly in front of the sun, that body 
will not be hidden. Around the dark 
disk of the moon will be seen a ring of 
sunlight, called the annulus. Such an 
nular eclipses are of no scientific im- 
portance, because even the ring of the 
sun's disk that remains in view gives 
enough light to prevent any of the ob- 
servations for which astronomers some- 
times travel thousands of miles at the 
time of a total eclipse. 


Near South Pole 


This is rather fortunate, for astron- 
omers would have a difficult time reach- 
ing it. They would have to be polar ex- 
plorers as well if they wanted to see it, 
for the line of the central eclipse (where 
the moon comes exactly in front of the 
sun) passes within about 150 miles of 
the South Pole. This is the middle of 
the six months of day at the South 
Pole. It happens that at the point where 
the eclipse is at its height it will then be 
midnight, and the eclipsed sun will be 
visible to the south, directly over the 
pole. At no place along the path will 
it occur at noon, as usually happens with 
a solar eclipse. 

The paradoxical behavior of the ex lipse 
in apparently ending before it starts 1s 
a result of the way that time is meas- 
ured from the International Date Line. 
The line joining the centers of sun and 
moon, which traces out the path of the 


central eclipse, will first touch the earth 
on Christmas day, at 12:18 p. m., East- 
ern Standard Time. It will leave the 
earth at 1:41 p. m., the same afternoon. 
But the point where it first touches, 
South Australia, is close to the Date 
Line, which nearly corresponds to the 
180th meridian of Barns 9 and passes 
over the western Pacific Ocean. Each 
new day begins at the Date Line, and 
then travels eastwards around the earth. 
Consequently, at the place where the 
annular eclipse begins, it has already 
passed, and there it is 2:18 a. m., on the 
26th, according to local clocks, if there 
happen to be any in that inhospitable 
region. The central eclipse only lasts 
an hour and 23 minutes, so it ends at 
1:41 p. m., Eastern Standard Time, on 
Christmas afternoon. The point where 
it leaves the earth is about 1,300 miles 
south of the Cape of Good Hope, so it 
has gotten far ahead of the new day. At 
that point it will still be Christmas eve- 
ning, 8:21 p. m. local time. 


Seventh This Year 


This eclipse will be the seventh of the 
year, and the fifth of the sun. No more 
can occur in one year. Not until 1982 
will there again be seven eclipses, but 
then three will be of the moon and four 
of the sun. 

Since a solar eclipse can only occur 
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when the moon is new, this phase will 
occur on the 25th. First quarter comes 
on the third, full moon on the 9th and 
last quarter on the 17th, as indicated on 
the table below. Twice during Decem- 
ber will the moon be in perigee, the 
point in its orbit where it makes the 
closest approach to earth. On the Sth, 
at 5:06 p. m., it will be 228,950 miles 
from us. Then it will recede to apogee, 
its greatest distance, on the 17th at 4:57 

m., when it will be 251,300 miles 
off. Approaching, it will again come to 
perigee on the 30th, its distance then be- 
ing 229,500 miles 


Only One Planet 


Though the brilliant stars of winter 
are now coming into the evening skies, 
all but one of the planets have departed 
from it. Only Saturn, 585,440,000 miles 
away on December 15, remains in view, 
in the constellation of Aquarius. This 
group is low in the southwest for the 
time that the accompanying maps are 
prepared: 10:00 p. m., on the first, 9:00 
p. m., on the 15th and 8:00 p. m. on 
the 31st. Earlier, however, just after 
sunset, Mars may be glimpsed still low- 
er, in Capricornus, and may be identi- 
fied by its red color. It is quite faint, 
for a planet, because it is now getting 
very far away; 177,240,000 miles at the 
middle of the month. 


SYMBOLS FOR STARS IN ORDER OF BRIGHTNESS 











EASILY FOUND 


Orion, with the three bright stars in a row forming his belt, is the most conspicuous 
constellation of December evenings. 
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LOW IN THE NORTH 


The familiar dipper and bright Vega are now seen close to the horizon. 


Orion is the most conspicuous constel- 
lation of December evenings. It is seen 
in the southeast, and the three stars in 
a row, forming the warrior’s belt, make 
it easy to find. Betelgeuse, in one of his 
shoulders, stands to the north, and Rigel, 
in his foot, about an equal distance to 
the south. Below him is one of his dogs, 
Canis Major, marked by brilliant Sirius, 
brightest star of the sky. About as high 
above the horizon, almost directly east, 
is the other dog, Canis Minor, with 
Procyon. Higher, and still farther north, 
are the twins, Gemini, with Castor above, 
and the brighter Pollux below. 

Directly above Orion is the bull, 
Taurus, which he is supposed to be strik- 
ing with an upraised club. The ruddy 
Aldebaran marks the animal's eye, the 
V-shaped group of which it is ‘part 
the Hyades—his face, and the Pleiades, 
a little cluster of stars over them, the 
shoulder. Above the twins is Auriga, the 
charioteer, in which is found the first 
magnitude Capella, a star that very close- 
ly resembles the sun. Low in the north- 
east is Ursa Major, the great bear, of 
which the big dipper is part. 

Taurus, the Bull 

Turning to the western sky again, 
Vega, in Lyra, can be seen just above 
the northwestern horizon. Next to it, 
on the left, is the swan, Cygnus, other- 


| wise known as the northern cross. The 


cross is now vertical, and the bright 
Deneb marks its top. High in the west 
isa group of four stars that makes an 
excellent guide from which to locate 
other constellations. This is the Great 
Square of Pegasus, standing on one cor- 
ner. The three lower stars are part of 
Pegasus, the winged horse, but the up- 
— one is Alpheratz, in the neigh- 

ting figure of Andromeda, the prin- 
cess who was chained to the rock. Just 





north of Andromeda, very appropriate- 
ly, is her mother, Cassiopeia, a group 
shaped like the letter W. Between Cas- 
siopeia, and the Pleiades, is Perseus, the 
hero who rescued Andromeda, according 
to the mythological story. 

Another planet decorates the eastern 


morning sky just before sunrise. This is 
Venus, now the ‘morning star,’ which 
rises about four hours before the sun. 


It is in the constellation of Virgo, and 
on the first of December is just north of 
the star Spica, so that the two will make 
an interesting pair, though the star ts 
much fainter. The magnitude of Venus 
is minus 3.8, and on the 15th it is 
81,582,000 miles from the earth. 


Towards the end of the month, Jupi- 
ter will also become a morning star, ris- 
ing in the constellation of Scorpius, as 
the twilight gives way to the sunrise 
itself. On the 15th this planet will be 
585,440,000 miles distant. The remain- 
ing naked eye planet, Mercury, is now 
so close to the sun that it will not appear 
at all during the month. 

The moon is at first quarter on Dec. 
3, 2:28 a. m.; full on Dec. 9, 10:10 


p. m.; at last quarter on Dec. 17, 4:57 
p. m.; and new again on Christmas at 
12:49 p. m. 
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Tuesday, Dec. 
AMERICA 8,000 B.C., by 

Howard, University Museum of 

University of Pennsylvania. 


Tuesday, December 10, 4:30 p. m., E.S.T. 

PURE WATER, by Dr. Henry B. Ward, 
Permanent Secretary, American Associa- 
tion for the Advancement of Science. 


In the Science Service series of radio ad- 
dresses given by eminent scientists over 
the Columbia Broadcasting System. 














ARCHAER 


City Built Over Caves 
To be Explored in Mexico 


NE OF Mexico's strangest Indian 

cities—a city that stood on a moun- 
tain-top and used caves underfoot for its 
mysterious subterranean halls—is to be 
explored by Mexican archaeologists, be- 
ginning this month. 

The ruined city is called Xochicalco, 
meaning Flower-House Place. yy * 
only 60 miles south of Mexico City, 
has eluded scientific study because of ts 
isolation, which a new road to the sum- 
mit now ends. 


Brush-clearing activities on the flat top 
have already brought out ancient streets, 
house foundations, rooms, and other 
suggestions of city plan. The ruins have 
long been distinguished by a handsome 
sculptured pyramid of great undulating 
feathered serpents. 

In the heart of a grottoed limestone 
region, Xochicalco has under its foun- 
dations eerie caves which the ancient 
inhabitants made into vast interior halls. 


The entrances were left at crawling 
height, supposedly for easy defense. 
Xochicalco also had man-made subter- 
ranean chambers, stone-lined, and_ re- 
sembling big mnarrow-necked _ bottles. 


Some archaeologists believe these were 
underground astronomical observatories 
for watching star movements and for 
calculating time. 

Much interest attends the excavations, 
because the city is recognized a key spot 
in Mexico’s unknown ancient history. 
On walls of the bird-snake pyramid, 
sculptured priests sit precisely like gods 
on Mayan Indian temples far to the 
south. Hieroglyphic writing on this pyr 
amid closely resembles that found at 
Monte Alban, ancient city half-way 
south to the Mayan zone. The meaning 
of these relationships will be sought. 

The excavations are part of a long- 
time research plan of Mexican govern- 
ment archaeologists. By thoroughly 
studying representative sites, they aim to 
determine the exact nature of the Mayan 
and Toltec civilizations of ancient Mex- 
ico, and to trace their relationship by 
excavating ruins that lie between, such as 
Monte Alban and Xochicalco. 


As part of this project, excavations 
have been resumed at El Tajin, where 
ruins of an advanced culture lie in the 
lowland jungle of Vera Cruz. A more 
primitive site in the north- central state 
of Zacatecas, called La Quemada, will 
be worked at in the hope of finding out 
how far north the Toltec nation spreads. 
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MACHINE WITH A MEMORY 


Dr. A. W. Hull, of the General Electric Research Laboratory, demonstrated to the meet- 
ing of the National Academy of Sciences a machine capable of recording lightning, 


before, during and after the stroke. 


The machine with “premonition” or “memory” is 


also used in studying the failure of electronic tubes. 


Scientists Experiment With 


“Brain Waves” 


ITH eyes wide open, a hypnotized 
person can be persuaded that he 
sees nothing, and the minute electric 
waves that are constantly being produced 
by his brain will respond to the hypno 
suggestion. They appear in the 
same ten-cycle pattern they have when 
the subject is in his normal state with 
his eyes closed. But only by the strong 
est kind of can the brain 
waves be changed from the “open-eye 
to the “‘shut-eye’’ pattern 
This was one of the curious phenom- 
ena of the relatively new field of brain 
potential research reported at a con 
ference of leading neuro-physiologists 
and other scientists held in Tuxedo Park, 
N. Y., at the private laboratory of Dr 
Alfred L. Loomis. The research 
conducted jointly by Dr. Loomis, Prot 
E. Newton Harvey of Princeton Uni 
and Garret Hobart of the Loo 
mis Laboratory staft 


tist § 


suggestion 


was 


versity 


The brain potentials, or “waves,” run 
along quite steadily at the rate of about 


ten a second, while a person sits or lies 


in Hypnosis 


quietly with eyes closed, but still awake. 
Their pattern changes when he falls 
asleep, and the ten-a-second rhythm is 
suppressed if he opens his eyes and 
looks at any definite object, or if he in- 
dulges in concentrated imagination or 
thought while he still has his eves 
closed. It was found exceedingly difficult 
to produce the ten-cycle pattern in the 
hypnotized man so long as objects were 
registering on his eyes, even though he 
could no longer ‘‘see’”” them. 


In the same series of experiments, a 
young musician, blind since his birth, 
tested His reactions were 
found to be no different from those of 
persons with normal sight. 


Science News Letter. November 30, 19 


was also 


The picture of a star within the cres- 
cent moon may be art but it is not na 
ture, an astronomer writing in Natural 
History points out, for all the stars are 
more distant than the moon, and so can- 
not appear in front of its darkened face 


November 30, 
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PHYSICS 


Machine With a Memory 
Records Lightning Strokes 


ROBOT machine with a memory. 

and which almost approaches the 
ideal of having a premonition of when 
lightning will strike, was demonstrated 
to the meeting of the National Acad. 
emy of Sciences. 

The machine, called a memory oscil- 
lograph, was described by Dr. A. W 
Hull, assistant director of the General 
Electric Research Laboratory, Schenec- 
tady, mm. 2: 

“In recent years,” Dr. Hull declared, 
“engineers have succeeded in develop. 
ing lightning recorders with a reaction. 
time of less than a millionth of a sec- 
ond. Even this is scarcely short enough. 
The ideal would be a negative reaction- 


time, i.e., a device which should have 
a premonition of when the lightning 
is going to strike, and begin recording 


ahead of time. Such a device would be 
able to report the whole story of events 
before, during, and after the stroke. 

“Impossible as it may sound, this feat 
has been accomplished. The new elec- 
trical detective, whose name is ‘memory 
oscillograph, may be depended upon to 
be on the job and ready with pencil and 

aper 1/25th of a second before the 
lightning strikes. As its name indicates, 
its uses memory as a substitute for pre- 
science.’ 

The apparatus is put on its job, Dr 
Hull explained, some time ahead— 
hours, or even months—and_ records 
continuously what happens in its electri- 
cal circuit. It goes on erasing as fast as 
it writes, except for the last few lines. 

When, at length, an important hap- 
pening occurs like a lightning stroke, 
auxiliary apparatus, consisting of mag- 
nets and suitable vacuum tubes, opens 
a camera shutter and takes a picture of 
what is written on the oscillograph 
screen. The equipment does not need 
to hurry especially. 

The records written 


just before the 


~~ ee ae 





| 
| 


event are not yet erased, and the cam- | 


era records the event as it does those 
later events. 

“The ‘memory oscillograph’ is a vety 
simple device,” said Dr. Hull. The 
robot which writes the record is a cath- 
ode-ray tube; its pencil a beam of cath- 
ode rays; its slate a plate covered with 
a thin coating of phosphorescent min- 
eral called Willemite, which glows with 
a brilliant green light when the cathode 
rays fall on it, and continues to glow 
for about 1/25th of a second. That 1s 
the memory.”’ 

Science Vews Letter, November 30, 1985 
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Scientists Divided on Value | 
Of Paralysis Vaccines | 


CIENTIFIC opinion on the value 

and safety of vaccines for infantile 
paralysis is sharply divided, it appears 
from discussions at the meeting of the 
American Public Health Association, 
Southern Branch. 

Is it safe to inject some of the active, 
living virus of the disease into a child’s 
body, even if the virus has been weak- 
ened so that a larger dose of it does not 
produce paralysis in monkeys? Does it 
do any good to inject doses of dead 
virus 7 

Parents and physicians all over the 
country are anxious to know the an- 
swers to these questions. So far, scien- 
tists have not agreed, and from the dis- 
cussions it appears that the question 
cannot be settled without much more 
extensive researches. 

Disappointing results were obtained 
with the trial of the dead virus vaccine 
in last summer's epidemic of infantile 
paralysis in North Carolina and Vir- 
ginia, because the trial proved nothing 
either for or against the vaccine. 

The North Carolina test was made 
on 1,452 children, Drs. A. G. Gilliam 
and R. H. Onstott ot the U. S. Public 
Health Service reported. These children 
were nearly of the same age, had equal 
chances of being exposed to the disease, 
and were children whose parents wanted 
them vaccinated in order to protect them 
if possible against the <p! emic in the 
vicinity. They were divided impartially 
into two groups. All the children in one 
group, 458, were vaccinated with dead 
virus vaccine prepared by Drs. William 
H. Park and Maurice Brodie of the New 
York City Health Department laborato- 
ries. The other children who did not 
receive the vaccine served as controls, 
to show whether those protected by the 
vaccine had any better chance of escap- 
ing the disease than those not so pro- 
tected. 

No Cases 


“No cases of poliomyelitis were re- 
ported in any of the 1,452 candidates 
and hence no conclusions concerning 
the efficacy of the vaccine can be reached 
from this study,” Dr. Gilliam said. The 
study was carried out under the super- 
vision of Dr. J. P. Leake, medical di- 
rector, U. S. Public Health Service. 

It would be necessary to vaccinate 10,- 
000 children and have 10,000 controls 


under conditions like those of this par: | 
ticular trial, to show conclusively the + 
value of a perfect vaccine against infan. . 
tile paralysis, Dr. Gilliam said. If the 
vaccine were only 80 per cent. effec. | 
tive, a total of 40,000 children would | 
have been necessary. 

Further trials of this vaccine are con- 
templated by Drs. Park and Brodie. Al- } 
though some scientists hold that dead , 
virus vaccine cannot produce immunity 
or resistance to infantile paralysis, Drs 
Park and Brodie reported they had 
found “antibodies,” substances they be. 
lieve indicative of immunity, in the 
blood of children vaccinated by their , 
method. 

Living Virus 

Another kind of vaccine, made of liv- 
ing virus weakened by chemical and 
other treatment, has been given to over 
10,000 children, Dr. John A. Kolmer, 
Research Institute of Cutaneous Medi- | 
cine, Philadelphia, reported. Ten of 
these children subsequently contracted 
the disease, five of them dying of it. Dr 
Kolmer believes this was because they 
were already infected before they te. 
ceived the vaccine, and that it was given 
too late to prevent the onset of the dis- 
ease. None of these ten children received 
the full three doses which he considers 
necessary for full protection. 

Other scientists, } meerser of the safety | 
of injecting living virus, see in these 
ten cases confirmation of their doubts | 
and consider Dr. Kolmer’s vaccine unt 
safe. t 

Hope that satisfactory vaccine will’ 
eventually be developed for protection 
against virus diseases, such as infantile 
paralysis, was expressed by Dr. Thomas | 
M. Rivers, Rockefeller Institute for 
Medical Research, New York. Dr. Riv: 
ers pointed out the many difficulties is 
the way of developing such vaccines, , 
difficulties due to the different behavior 
of viruses and to insufficient understand: 
ing of them at present. 


Science News Letter, November 30, 1935 | 


| 








Ginger ale and soft drinks that con- 
tain caffein must be plainly so marked, 
the U. S. Food and Drug Administra- 
tion has warned manufacturers, citing 
the wide use of these beverages by chil- 
dren and sick persons who desire 4 
refreshing drink—not a stimulant. 
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PLANT PHYSIOLOGY 


NATURE SS\\ 
RAMBLINGS 
by Frank Thone 














Low-Grade Ores 


HEN a man-made ore-reducing 
plant succeeds in paying its way 
by getting gold out of rock where its 
presence is measurable in dollars per 
ton, we pat the inventors and engineers 
on the back, give them medals and hon- 
orary degrees, and maybe even let them 
keep some of the money for themselves. 
Yet plants and animals every day 
work lower-grade ores than any indus- 
trial establishment would ever dream of 
tackling. They make their livings that 
way, and they even have so much sur- 
lus that man and his hungry-mawed 
fvestock can appropriate large chunks 
of the products of their living labora- 
tories. 

In the soil, potash, nitrates, phos- 
phates and the other minerals needed by 
plants exist in minute quantities ex- 
ressed usually as a few parts per mil- 
ion. Yet plant roots can take in huge 
quantities of soil water containing this 
exceedingly thin stuff, and the plants’ 
protoplasm extracts from it as much as 
it needs for its own purposes. So suc- 
cessful is this living extraction process 
that when we want to replenish worn- 
out soils with concentrated fertilizers 
containing the lost elements, we most 
commonly use the remains of dead 
plants or animals, either recent or fossil. 

But this successful concentration of 
thin solutions of mineral salts is only 
an incident in the life of the plant, 
which has to make its real foodstuffs 
out of water and thin air—out of a gas 
that exists in the air only as a small 
fraction, carbon dioxide. Again the 
protoplasm, in its specialized bits known 
as chloroplasts, manages somehow to 
catch and hang onto this thinner-than- 
thin stuff, enslave sunbeams to tie it 
to pieces of broken water molecules, and 
eventually turn it into carbohydrates and 
oils. With nitrates added from the soil 
solution, proteins also are formed. 


Animals do not concentrate minerals 
and foodstuffs directly from soil water 
and air, as plants do, but they can take 
some of the partly concentrated stuffs 
made by the plants and perform some 
very creditable jobs of further concen- 
tration upon them. In an animal's bones, 
for example, there is a far higher con- 
centration of lime and phosphorus than 
one commonly finds in plants. The ani- 
mal has eaten plants containing these 


First Glances at New Books 


Photomicrography 

PHOTOMICROGRAPHY, 13th ed.—East- 
man Kodak Co., 121 p., $1. This new 
edition represents a considerable ad- 
vance over the twelfth, both in methods 
and mechanisms described, and in the 
makeup and appearance of the book 
itself. There should be a copy of this 
handy manual in every laboratory where 
microscopic work is carried on. 
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Chemistry 

GENERAL CHEMISTRY FOR COLLEGES 
—Herman T. Briscoe—Houghton Mif- 
flin, 872 p., $3.75. Prof. Briscoe has pre- 
pared a very comprehensive text in ele- 
mentary college chemistry which should 
serve the needs of those teachers who 
want more material than is commonly 
provided in the usual textbook. Con- 
taining too much information to be 
given in a normal one-year course, the 
various chapters are so arranged that 
almost any type and length of course 
can be presented. Good typography, 
many diagrams and scores of industrial 
pictures add readability to the other mer- 
its of the book. A ten-page index is pro- 
vided. 
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Herpetology 

A CONTRIBUTION TO A KNOWLEDGE 
OF THE HERPETOLGY OF A PORTION OF 
THE SAVANNA REGION OF CENTRAL 
PETEN, GUATEMALA—L. C. Stuart— 
Univ. of Mich. Press, 65 p., 5Oc. 
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Biology 
THE DARTERS OF THE GENERA 
HOLOLEPIS AND VILLORA—Carl L. 


Hubbs and Mott D. Cannon—Univ. of 
Mich. Press, 100 p., 50c. 
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History 

CoFFEE: THE Epic OF A COMMODITY 
—Heinrich E. Jacob—Viking, 296 p., 
$3.50. Fascinatingly written and ably 
translated (by Eden and Cedar Paul), 
this book tells the story of coffee from 


1935 451 


minerals and raised the concentration 
higher. That is why we use bonemeal 
for a phosphate fertilizer, rather than 
any plant stuff. 

Again, animals eat the starches and 
sugars, and even the celluloses of plants 
and concentrate parts of them into fats 
like butter, lard and bacon, which have 
a markedly higher energy content per 
pound than the stuffs out of which they 
were made. 


Science News Letter, Now 


Additional Reviews 
On Page 352 


its first appearance as “Islam's wine’ a 
thousand years and more ago, down to 
its present state as one of the major 
economic factors (and hence troubles) 
of the modern world. The illustrations 
are numerous, well chosen, well repro- 
duced. 

vember 30 
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Marine Biology 

WATER PEOPLE—Wilfred Swancourt 
Bronson — Wise-Parslow, 104 p., $1. 
Fishes and other water creatures, fasci- 
natingly pictured and _ entertainingly 
written up. If you have any bright 
youngsters of eleven or twelve or old- 
er on your Christmas list, here is a sure- 
to-please present. The growing army 
of Bronson “fans” will buy, regardless 
of their ages. 
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Botany 
AN ILLUSTRATED MANUAL OF Pa- 
CIFIC Coast TREES—Howard E. Mc- 


Minn and Evelyn Maino—University of 
California Press, 409 p., $3.50. The na- 
tive and introduced trees of California, 
adequately described and _ illustrated, 
with suggestions regarding their horti- 
cultural, agronomic and industrial uses. 
An exceeding!y useful appendix con- 
denses this latter information into 
groups of trees classified according to 
uses. 
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*First Glances at New Books 


Current History 

RIVALRIES IN ETHIOPIA—Elizabeth P. 
MacCallum—W orld Peace Found., 64 
p-, 50c. There is a far-reaching back- 
ground to the present controversy over 
Ethiopia. The economic and political 
situation involving tise British, French 
and Italian penetration into Ethiopia 
during several decades is set forth in this 


factual study. 
Science News Letter, November 30, 1935 


Endocrinology 
GLANDS AND EFFICIENT BEHAVIOR 

Florence Mateer Ap pleton-Century, 
243 p., $2.50. The use of many illus- 
trative case histories makes this book 
extremely readable and will probably 
achieve its author's object of impressing 
parents, teachers and physicians with 
the way in which gland therapy can im- 
prove many a child's behavior. 
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Photography 

PROFITABLE ENLARGING AND THE 
MINIATURE CAMERA—H. Rossiter Sny- 
der—Rossiter Snyder Pub. Co., 40 P- 
50c. Tenth in a series of booklets telling 
how to make money out of photography. 
What to photograph and how to dress 
it attractively for sale are but two of 
the items disclosed. Many ifs and ands 
about the subject of miniature photog- 
raphy are given. It is not all snapping 
the shutter. 
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Music—Electricity 

A FuGuEe IN CYCLES AND BELS— 
John Mills-——Van Nostrand, 269 p., $3. 
In his lucid style, Mr. Mills tells how 
science has brought music to large audi- 
ences through electrical amplifying sys- 
tems and to millions through the radio. 
More than that, he tells how science is 
actually changing music and bringing in 
new musical techniques. 
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Engineering 

THE REFRIGERATING DATA BooK 
AND CATALOG—American Soc. of Re- 
frigerating Engineers, 576 p., $3.50. 
The refrigerating equivalent of the 
Handbook of Chemistry and Physics, 
now in second edition. 
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Philosophy of Science 

PHILOSOPHY AND THE CONCEPTS OF 
MopeERN Sci—ENCE—Oliver L. Reiser— 
Macmillan, 323 p., $3.50. Highly stim- 
ulating is this synthesis of science and 


philosophy. Relatively new ideas in 
physical and natural science, born large- 
ly of the impact of the new physics upon 
modern thought in other branches of 
science, are set forth with a breadth and 
background that are very useful. In the 
second part, which considers philosophy 
and the social sciences, emphasis is put 
upon the idea that human history can be 
interpreted in terms of the amount of 
energy available. The closing chapter 
analyzes humanism as a new religion or 
philosophy based upon the concepts of 
modern science. 
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Chemistry 

THE OPTICAL BASIS OF THE THEORY 
OF VALENCY—R. de L. Kronig—Mac- 
millan, 246 p., $4.50. A highly tech- 
nical book for those chemists who are 
band spectroscopists. He collects the re- 
search in physics relating to valence and 
chemical binding as gleaned from band 
spectrum experiments. It is valuable in 
its field, but tough going, for those who 
are not specialists in spectroscopy. 
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Biology 

GENETIC VARIATIONS IN RELATION 
TO EvoLuTION—H. S. Jennings— 
Princeton Univ. Press, 138 p., $2. Some 
of the newer things in genetics, discuss- 
ed in their bearing on the problems of 
evolution by a veteran investigator in 
this field who, however, knows how to 
present his facts and interpretations in 
such a way that any fairly well educated 
person can grasp them. 
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Biophysics 
BIODYNAMICA — edited by Basile J. 
Luyet—Normandy, Mo., $1.50 per vol- 
ume. This recently established journal, 
devoted to ‘'the elaboration and the ex- 
perimental study of working hypotheses 
on the nature of life,” is published on 
a unique plan: it is not issued at reg- 
ular intervals, but as material develops 
—about 100 pages a year. Recent con- 
tributions have concerned themselves 
with the specific gravity of protoplasm, 
ultraviolet absorption by protozoan cells, 
the specific heat of erythrocytes, and kin- 
dred subjects. 
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Additional Reviews 
On Page 35] 


Paleontology 

THE BOOK OF PREHISTORIC AN» 
MALS—Raymond L. Ditmars—Lippin. 
cott, 64 p., $2. Saurians, mastodons, 
titanotheres, the whole lumbering world 
of animate antiquity interestingly pre- 
sented by Dr. Ditmars, and as interest. 
ingly pictured by Helene Carter. A fea- 
ture of especial excellence is the setting 
of the animals of various geological 
ages on two-page picture-maps of the 
continents as they then were. This is a 
device that might profitably be adopted 
in much more formal treatments of his- 
torical geology. 
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Medicine 
FREE MepbIcAL CARE — SOCIALIZED 
MEDICINE—E. C. Buehler—Nodle and 
Noble, 360 p., $2. One of the volumes 
in the University Debaters Help Book 
Series, this should ably fulfill its pur- 
pose of aiding those who support either 
side of the subject in a debate. Defini- 
tions of terms, briefs of both affirma- 
tive and negative arguments, bibliog- 
raphy and reprints of numerous articles 
by authorities on both sides of the ques- 
tion are included. 
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Astronomy 
AsTRONOMY—Arthur M. Harding— 
Garden City Publ. Co., 418 p-, $1.98. 
Written in very elementary terms, em- 
ploying an easy, chatty style, with the 
subject matter broken up into very short 
paragraphs, this book should appeal very 
strongly to younger readers—though it 
is in no sense ‘written down’ for any 
set age level and can be read with much 
pleasure and profit by older persons as 
well. 
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Physiology 
A TEXTBOOK OF PHysioLoGy—Will- 
iam D. Zoethout—C. V. Mosby Co, 
694 p., $4. Fifth edition of a text de- 
signed for students in dental, phar- 
macy and normal schools, who have not 
too much time to devote to the subject. 
In this edition there is much new mate- 
rial, especially on the hormones, vita- 
mins, muscles and nervous system. 
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